In vitro stimulation of Escherichia coli RNA polymerase sigma subunit synthesis by NusA protein.
A simplified DNA-directed in vitro system which measures synthesis of the NH2-terminal dipeptides of gene products has been used to study the expression of rpoD, the gene coding for the sigma subunit of Escherichia coli RNA polymerase. The rpoD gene is part of a complex operon which also includes the genes for ribosomal protein S21 (rpsU) and primase (dnaG). Primary promoters have been identified upstream of the structural genes, but there are secondary (internal) promoters within the dnaG gene that are involved in the expression of rpoD. Significant expression of the rpsU and rpoD genes was observed in the in vitro dipeptide system using plasmid pBS105, which contains both external and internal promoters. With plasmid pMRG-1, which contains only the internal promoters, only rpoD expression was observed. From either template, synthesis of the NH2-terminal dipeptide of sigma, fMet-Glu, is stimulated about threefold by the E. coli nusA gene product. In addition, NusA protein stimulates synthesis of the entire sigma protein in a defined in vitro system. NusA protein has no effect on the expression of the upstream gene rpsU, and the stimulation of rpoD expression by NusA protein is at the level of transcription. The results are consistent with the known role of NusA protein in modulating transcription at pause or attenuation sites.